Objective: To examine the health and functional characteristics of Mexican and Mexican American adults aged ≥80.
Introduction
The population of Mexico is aging rapidly. The percentage of the population 65 years of age and older in Mexico has increased from 5% in the year 2000 to 6.4% in 2010 and is projected to reach 18.9% in 2050 (United Nations, 2015) . This increase in the older adult population has been largely attributed to the significant reduction in mortality since the 20th century (Palloni, Pinto-Aguirre, & Pelaez, 2002) . While the number of adults who reach old age has increased, there are substantial inequalities throughout Mexico in living conditions, employment opportunities, and income (Hoffman & Angel Centeno, 2003; Moreno-Brid & Krozer, 2014) . These inequalities have contributed to a unique epidemiological transition in Mexico, in which the country is experiencing not only a high disease burden from diabetes, heart disease, and other chronic non-communicable diseases but also a high burden of noncommunicable diseases, especially in the underdeveloped southern region of Mexico (Stevens et al., 2008) . This has important implications for public health in Mexico because older adults may have been exposed to both infectious and chronic disease factors, which can negatively affect health during old age (Wong & Palloni, 2009 ).
The demographic and epidemiologic transitions in Mexico have coincided with an increase in the Hispanic population in the United States (Colby & Ortman, 2015) . The majority of Hispanics living in the United States are of Mexican origin (Gonzalez-Barrera & Lopez, 2013) . Immigrants from Mexico to the United States do not represent a random subset of the general population in Mexico. Rather, immigrants are positively selected for health and behavioral characteristics, and Mexican immigrants tend to be in better overall health compared with Mexicans who do not immigrate to the United States (Breslau et al., 2011; Riosmena, Wong, & Palloni, 2013) . The overall better health and health behaviors, in particular smoking, of immigrants are contributing factors to the greater life expectancy among Hispanics compared with non-Hispanic Whites in the United States (Lariscy, Hummer, & Hayward, 2015) , especially among foreign-born Mexican Americans (Markides & Eschbach, 2005; Palloni & Arias, 2004) .
However, Hispanics are more likely to engage in negative health behaviors consistent with U.S. culture (e.g., poor diet, smoking) the longer they live in the United States (Abraido-Lanza, Chao, & Florez, 2005; Ayala, Baquero, & Klinger, 2008) . The adoption of poor health behaviors by Hispanic immigrants contributes to an overall decline in health (Antecol & Bedard, 2006) and to the high prevalence of diabetes (Selvin, Parrinello, Sacks, & Coresh, 2014) , hypertension (Flegal, Carroll, Kit, & Ogden, 2012) , and other chronic health conditions in this population. Previous research indicates that there are important differences in the health of older Mexican and Mexican American adults. Using data from the Hispanic Established Populations for Epidemiologic Studies of the Elderly (HEPESE) and Mexican Health and Aging Study (MHAS), Patel, Peek, Wong, and Markides (2006) observed that Mexicans aged ≥65 had slightly higher percentage of disability as determined by difficulty in one or more activities of daily living (ADLs) compared with Mexican Americans aged 65 and above (16.3% vs. 13.1%). However, Mexican Americans were more likely to report having been diagnosed with arthritis, cancer, diabetes, heart attack, and stroke compared with older Mexican adults (Patel et al., 2006) .
The increased life expectancy in Mexico (World Health Organization, 2014) and among Mexican Americans (Arias, 2010) highlights the importance of studying the health characteristics of adults from these populations who survive to very old age. The present study uses data from participants of the HEPESE and MHAS aged ≥80 to examine the self-reported health and ADL characteristics of very old Mexican and Mexican Americans. Given the increase in the prevalence of chronic health conditions in Mexico and the United States, we hypothesize that the percentage of self-reported health conditions and ADL difficulty would have increased from Wave IV (2000) (2001) to Wave VII (2010-2011) of the HEPESE, and from Wave I (2001) to Wave III (2012) of the MHAS.
Method

HEPESE and MHAS Cohorts
The HEPESE and MHAS are two ongoing longitudinal studies of Mexican American and Mexican adults, respectively. Detailed descriptions of the sampling techniques and methods of data collection for the HEPESE (Markides, Rudkin, Angel, & Espino, 1997) and MHAS (Wong, Michaels-Obregon, & Palloni, 2015) For the present analysis, we selected all participants with available measures for self-reported health conditions and ADLs from Wave I (2001) 
Assessment of Health and Disability
The MHAS and HEPESE include self-reported measures for having ever been told by a physician or other health/medical professionals that he or she has arthritis, diabetes, hypertension, heart attack, and stroke. The MHAS and HEPESE both asked participants about their ability to walk across a small room, bathe, get dressed, eat, move from a bed to a chair, and use a toilet. Specifically, the MHAS participants were asked, "Because of a health problem, do you have difficulty with . . .?" with potential responses being yes, no, can't do, doesn't do, don't know, and refused. HEPESE participants were asked, "At the present time, do you need help from a person or special equipment or device for . . .?" with potential responses being need help, don't need help, unable to do, don't know, and refused. For our analysis, MHAS participants who responded yes or can't do were categorized as being unable to independently perform the ADL activity, and HEPESE participants who responded need help or unable to do were categorized as being unable to independently perform the ADL.
Statistical Analysis
The sociodemographic and health characteristics during the study observation periods (2000-2001 and 2010-2012) stratified by study groups (MHAS and HEPESE) were summarized using means and standard deviations for continuous variables, and frequency and percentages for categorical variables. Comparisons between the MHAS and HEPESE for age, gender, education, marital status, and self-reported health conditions were made using independent t tests for continuous variables and chi-square tests for categorical variables. Multivariable logistic regression models fitted by generalized estimating equations were used to estimate the adjusted percentage of participants with each health condition in the 2000-2001 and 2010-2012 observation periods for the MHAS and HEPESE. Because some participants could be observed in 2000-2001 and 2010-2012 , these models accounted for the potential dependence of observations by using a sandwich estimator to correct the standard error of the estimated regression coefficients. All models included age, gender, education, marital status, study group (MHAS and HEPESE), study observation period (2000) (2001) (2010) (2011) (2012) , and an interaction term between study group and study observation period. The interaction term was included to examine statistically significant changes in the adjusted percentage of self-reported health conditions and ADL difficulties from 2000-2001 to 2010-2012 within the MHAS and HEPESE, while controlling for participant characteristics (age, gender, education, and marital status). All tests of statistical significance were two sided with significance being p < .05. Analyses were performed with R version 3.1 (R Core Team, 2014) and SAS version 9.3 (SAS Inc., Cary, North Carolina).
Results
A summary of the sociodemographic, self-reported health, and ADL characteristics of participants in the MHAS and HEPESE for the 2000-2001 and 2010-2012 observation periods is presented in Table 1 . The HEPESE included a significantly higher percentage of women in both the 2000-2001 and 2010-2012 observation periods, and participants of the HEPESE reported having completed significantly more years of education compared with participants of the MHAS. The age distributions were similar between the MHAS and HEPESE for the 2000-2001 observation period, but during the 2010-2012 observation period, participants of the HEPESE were 1 year older on average than participants of the MHAS (p < .01). Also, participants of the HEPESE were significantly more likely to be widowed compared with participants of the MHAS but only during the 2010-2012 observation period. Table 2 presents the adjusted odds ratios for self-reported health conditions for participants of the HEPESE compared with the MHAS during 2000 -2001 . In 2000 -2001 , HEPESE participants had significantly higher odds of reporting a diagnosis of diabetes, arthritis, hypertension, and stroke but not heart attack. During the 2010-2012 observation period, 
participants of the HEPESE had significantly higher odds for all self-reported health conditions compared with participants of the MHAS. Female respondents had significantly higher odds than males to have self-reported diabetes, arthritis, and hypertension, whereas males had significantly higher odds to report having experienced a heart attack. Advancing age was associated with greater odds for stroke, but the odds for self-reported diabetes and hypertension decreased with age ( Table 2) .
The changes in the adjusted percentage for self-reported health conditions and ADL difficulty from 2000-2001 to 2010-2012 in the MHAS and HEPESE are presented in Figure 1 . Overall, the HEPESE exhibited greater increases in the percentage for self-reported health conditions and ADL difficulties from the 2000-2001 to 2010-2012 observation periods compared with the MHAS. In the HEPESE, the adjusted percentage for diabetes increased from 26.6% to 36.9% (p < .01). Furthermore, the adjusted percentage in the HEPESE for arthritis increased from 55.8% to 66.0% (p < .01), hypertension increased from 49.7% to 74.0% (p < .01), stroke increased from 6.9% to 10.9% (p = .01), and ADL difficulties increased from 35.1% to 48.9% (p < .01). The adjusted percentage for heart attack did not change significantly in the HEPESE (8.1% 2000-2001 to 9.6% 2010-2012). Significant increases in the adjusted percentage for hypertension and ADL difficulty were observed in the MHAS. The adjusted percentage of hypertension increased from 43.7% to 49.5% (p = .01), and ADL difficulty increased from 37.2% to 44.3% (p < .01). Conversely, the adjusted percentage for arthritis in the MHAS decreased from 28.5% to 20.4% (p < .01). Additional analyses revealed that of the 120 MHAS participants who were interviewed in Wave I and survived to Wave III, 23 participants reported that they had been diagnosed with arthritis during the 2001 Wave but reported that they had not been diagnosed with arthritis during the 2012 Wave. The percentage of arthritis in the MHAS from 2000-2001 to 2010-2012 observation periods did not change substantially when these 23 participants were excluded from the analysis (25.9% 2000-2001 to 21.3% 2010-2012) . No significant changes in the adjusted prevalence for diabetes (14.1% 2000-2001 to 16.4% 2010-2012), heart attack (6.3% 2000-2001 to 5.2% 2010-2012), or stroke (4.5% 2000-2001 to 4.8% 2010-2012) were observed in the MHAS.
Discussion
This study presents new evidence that there are significant differences between very old Mexican and Mexican American adults for self-reported health conditions. In 2000-2001, HEPESE participants had significantly greater odds of reporting having been diagnosed with diabetes, arthritis, hypertension, and stroke compared with MHAS participants. In 2010-2012, participants of the HEPESE had significantly higher odds to report having been diagnosed with all health conditions compared with participants of the MHAS. Also, the adjusted percentage of diabetes, arthritis, hypertension, stroke, and ADL difficulty increased among Mexican Americans from 2000-2001 to 2010-2012 . The adjusted percentage of hypertension and ADL difficulty increased significantly over the same time period for Mexican adults, but the percentage of diabetes and stroke remained consistent, and the percentage of arthritis decreased. No significant changes in the percentage of heart attack were detected in the HEPESE or MHAS.
The higher odds for self-reported health conditions among Mexican Americans compared with Mexicans may be due to the disparities in health care access in Mexico. According to the World Health Organization, the physician density in Mexico is 20 physicians per 10,000 people, which is consistent with the 26 physicians per 10,000 people in the United States (World Health Organization, 2009 ). However, in the 1990s the poorest regions of Mexico had fewer than five physicians per 10,000 people and 1 hospital bed per 10,000 people, whereas the wealthiest regions of Mexico had an estimated 20 physicians per 10,000 people and 15 hospital beds per 10,000 people (Lozano et al., 2001) . The substantial health care reform in Mexico has begun to reduce these disparities, but nearly 50% of the Mexican population in 2012 had no effective access to health care services (Gutierrez, Garcia-Saiso, Dolci, & Hernandez Avila, 2014) . The limited access to health care in Mexico, especially in poor regions of Mexico, may contribute to an underreporting of health conditions because older adults with an underlying health condition who have not seen a physician in several years will not have received a diagnosis even though they may have the disease. The differences in access to health care may also result in Mexican Americans living longer with chronic health conditions compared with older Mexicans with the same condition. This may contribute to the differences in life expectancy after age 65, which in Mexico are 16.7 years for males and 18.5 years for females (Organisation for Economic Co-Operation and Development, 2013) compared with 18.8 years for male Mexican Americans and 22.0 years for female Mexican Americans (National Center for Health Statistics, 2012). However, survival differences between the MHAS and HEPESE could not be assessed in the present study because the HEPESE cohort was replenished in 2004-2005, and these participants were included in the final sample.
In 2004, Mexico implemented a substantial reform in their health care system, and more than 50 million Mexicans who were previously uninsured gained health insurance by 2012 (Knaul et al., 2012) . The health care reform has contributed to an increase in the treatment for hypertension (Bleich, Cutler, Adams, Lozano, & Murray, 2007) and diabetes (Sosa-Rubi, Galarraga, & Lopez-Ridaura, 2009 ), a reduction in health care spending for families (Knaul et al., 2006) , and greater access to health care throughout Mexico (Doubova, Perez-Cuevas, Canning, & Reich, 2015) . The greater access to health care may contribute to an increase in the incidence of diabetes, hypertension, and similar chronic diseases because existing cases that had previously been undiagnosed may now be detected.
A second factor that may contribute to the higher odds for self-reported health conditions among Mexican Americans is differences in the patterns of care and diagnostic rates for chronic health conditions between Mexico and the United States. For example, low diagnostic rates among physicians in Mexico would result in an underreporting of chronic health conditions by participants in the MHAS. Conversely, high diagnostic rates for chronic health conditions among Mexican Americans would contribute to an overestimation of self-reported health conditions in the HEPESE.
The greatest difference between participants of the MHAS and HEPESE in the adjusted percentage of self-reported health conditions was for arthritis. This may reflect actual differences in the prevalence of arthritis in these populations, but it is important to note the influence that cultural differences, in the expectations for what type of health changes will occur with advancing age, may have on the prevalence of self-reported arthritis. Older Mexican adults may be less likely to report joint pain or soreness to a physician because these are believed to be normative changes that occur with advancing age. This will result in an underdiagnosis of arthritis in this population and may have contributed to the substantially higher prevalence of arthritis reported by participants of the HEPESE compared with the MHAS. The observed decline for arthritis from the 2000-2001 and 2010-2012 observation periods in the MHAS may be due, in part, to participants who were 71 to 79 years of age during the 2000-2001 observation who survived past 80 years of age having a low prevalence of arthritis. It should also be noted that the decrease in self-reported arthritis is similar to what is observed in the full MHAS cohort over the same time period. During Wave I, 19.5% of participants reported having been diagnosed with arthritis compared with 13.5% during Wave III. This provides evidence that a decrease in self-reported arthritis between Wave I and Wave III is not only among adults aged 80 and older. Data collection for the fourth Wave of the MHAS is ongoing, and these data can be used to conduct continued research on trends in self-reported arthritis in Mexico.
Considerable differences in the adjusted percentage of self-reported diabetes between participants of the MHAS and HEPESE were also detected. Prior research using data from the HEPESE has revealed that the prevalence of self-reported diabetes among Mexican Americans aged ≥75 has increased from 20. 3% in 1993 -1994 to 37.2% in 2004 (Beard, AlGhatrif, Samper-Ternent, Gerst, & Markides, 2009 ). The International Diabetes Foundation has reported that the estimated prevalence of diabetes in Mexico among adults aged 20 to 79 in 2014 was 11.9% (Florencia et al., 2014) . This prevalence estimate is similar to the adjusted percentage of self-reported diabetes for very old Mexican adults observed in the present study during the 2000-2001 and 2010-2012 observation periods. The increase in the prevalence of self-reported diabetes among older Mexican Americans may be due to better disease management and increased survival with chronic health conditions (Markides & Gerst, 2011) . This may also contribute to the significantly higher adjusted prevalence of self-reported diabetes among very old participants of the HEPESE compared with the MHAS in the present study. Mexico has a high prevalence of pre-diabetes and undiagnosed cases of diabetes (Kumar, Wong, Ottenbacher, & Al Snih, 2016) , and the recent expansion of the health care system in Mexico may result in an increase in the prevalence of self-reported diabetes because previously undiagnosed cases can be detected. Increased survival among older adults diagnosed with diabetes due to a greater proportion of the population receiving medical care may also contribute to an increase in the prevalence of self-reported diabetes in this population.
This study has important limitations that require discussion. First, health conditions were ascertained in both studies by self-report. This required a participant to have received a diagnosis from a physician or other health professionals. Therefore, estimated percentages for health conditions may have been underestimated because undiagnosed cases will be incorrectly classified. The HEPESE has ascertained direct measures for systolic and diastolic blood pressure during all observation waves, and Wave III of the MHAS collected blood samples from a subgroup of participants to ascertain HbA1c concentrations. These measures could have been used to identify additional cases of hypertension and diabetes. However, we chose to use only the self-reported measure for hypertension and diabetes as direct measures to identify undiagnosed cases were not collected consistently between the HEPESE and MHAS. In addition, participants may not correctly recall if he or she had received a diagnosis of a specific medical condition. This is particularly true for arthritis, which may be more prone to incorrect classification because this health condition is not as significant of a medical event as a stroke or heart attack.
A second limitation is that the MHAS and HEPESE were not initially designed to study differences between older Mexicans and Mexican Americans. The design and implementation of both studies were based on the social and cultural contexts of the sample populations, which may have contributed to differences in question wording and phrasing between the two studies. This is particularly true for how ADLs were measured in the MHAS and HEPESE. Question wording and phrasing can influence a participant's responses to questions about ADL performance (Chan, Kasper, Brandt, & Pezzin, 2012; Wiener, Hanley, Clark, & Van Nostrand, 1990) . MHAS participants were asked if they had difficulty completing an ADL because of a health problem, whereas HEPESE participants were asked if they needed help to complete an ADL and did not specify if the need for assistance was because of a health problem. Thus, the question wording of the MHAS may contribute to an underreporting of ADL difficulty in this cohort because participants who were unable to independently perform an ADL for a reason other than a health condition may respond no to the survey question. In addition, the threshold for ADL difficulty in the MHAS is less severe than in the HEPESE because the MHAS only required participants to have difficulty completing the activity, whereas the HEPESE requires participants to need help from a person or assistive device. This difference in the severity of ADL difficulty prevented us from directly comparing the percentage of participants who were identified as having ADL difficulties between the two cohorts.
Finally, participants with missing data for measures of self-reported health and ADLs were excluded from the final sample. This may influence how representative the final sample was of adults aged ≥80 in Mexico and Mexican Americans aged ≥80 in the United States and may limit the generalizability of the study findings. However, the number of participants excluded because of missing data is small and is unlikely to have a substantial effect on the final results. Also, differences in the socioeconomic, health, and functional characteristics of the replenished HEPESE cohort in 2004-2005 compared with participants in the 2000-2001 observation period may affect the representativeness of the final sample and generalizability of the study findings.
In summary, Mexican American adults aged ≥80 are more likely to report having been diagnosed with diabetes, hypertension, arthritis, heart attack, and stroke compared with Mexican adults aged ≥80. In addition, self-reported diabetes, arthritis, hypertension, stroke, and ADL difficulties have increased in the HEPESE, whereas hypertension and ADL difficulties have increased and self-reported arthritis has decreased in the MHAS. The differences in self-reported health between the HEPESE and MHAS may reflect overall poorer health among very old Mexican Americans compared with Mexicans, but the role that cultural factors, reporting biases, differences in access to health care, and the representativeness of the sample populations need to be considered. Additional research is necessary to determine whether the increased access to health care due to the considerable health care reform in Mexico will contribute to an increase in the detection of diabetes, hypertension, and related chronic conditions among very old Mexican adults.
